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Abstract 
Purpose 

To provide a type of flat belt suitable for use in environments requiring quietness, 
characterized by the fact that in order to arrange tensile core wires at prescribed positions in the 
main body of the belt, grooves are formed noncontinuously in the main body of the belt, and 
these grooves can reduce the noise of impact generated when the belt makes contact with a 
pulley or other rotation driver. 



1.5 mm, the groove depth h is 1.5 mm, and the groove pitch P is 20 mm. As the driving 
conditions, the belt tension F is in the range of 30-40 kgf, while the rotation speed of driving 
pulley (20) is set at 1500 rpm and at 5000 rpra. 



[0010] 

The results obtained (sound pressure level of the generated noise) are listed in the 
following table and Figures 6-7. 

" Table 



1500rpm 50O0rpm 



(k*f ) 
30 
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Key: 1 Belt tension (kgf) 
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3 (units: dB, dark noise during the test: 75 dB) 
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[0011] 

As can be seen from the measurement results, the sound pressure level of sample B 
disclosed in the first application example of the present invention is lower than that of the 
conventional sample A by 8-13 dB. Also, there is almost no difference in the sound pressure 
level between sample C with no grooves and sample B of the first application example with 
linear oblique grooves (13). 

[0012] 

In other words, as shown in Figure 1, during rotation of flat belt (10) disclosed in the first 
application example, the upper edges (13a), (13a) of linear oblique grooves (13) make contact 
with the cylindrical surface generating line (22) of pulley (20) at contact spot X that is very 
nearly a point. When contact occurs consecutively at contact points X, the impact noise caused 
by the collision can be reduced. On the other hand, in the case of flat belt (1) of the conventional 
example, the upper edges (4a), (4a) of right-angle grooves (4) make intermittent line contact with 
the cylindrical surface generating line (22) of pulley (20). As a result, the impact noise caused by 
the collision is increased. For a flat belt with a design having said right-angle grooves (4) or 
linear oblique grooves (13) formed in it for the aforementioned reasons, if linear oblique grooves 
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(13) are formed at a prescribed angle as described in the present invention, then noise generated 
can be reduced to a sound pressure level that is not significantly different from that of the flat 
belt with no grooves. 

[0013] 

Figure 8 shows the second application example of the present invention. In this case, 
crossed double-stripe linear oblique grooves ( 14) and (15) are formed in belt main body (1 1). In 
this way, the same effect as that described in the aforementioned first application example can be 
realized. Figures 9 and 10 show the third application example. In the third application example, 
linear oblique grooves (1 3) are formed at an angle a on belt main body (1 1) in the same way as 
described in the first application example. In addition, in order to prevent the belt from 
wandering during rotation, two convex wandering prevention guides (16) are formed on each 
side along the length direction of belt main body (1 1). 

[0014] 

Effect of the invention 

According to the present invention, tensile core wires are embedded in the main body of a 
flat belt, and grooves are formed at equal intervals in the length direction of the belt on the 
surface making contact with the rotation driver, such as a pulley, in order to mold the tensile core 
wires at prescribed positions. Since the grooves are formed as linear oblique grooves at a 
prescribed angle with respect to the axis of rotation or generating line of the rotation driver, the 
oblique grooves make contact with the rotation driver only at a contact spot that is very nearly a 
point on the axis of rotation [sic] or generating line of the rotation driver. Compared with the 
conventional flat belt making a line contact with the rotation driver, the flat belt of the present 
invention can minimize or inhibit the impact noise caused by the contact between the rotation 
driver and the grooves. It is particularly preferred to use the flat belt of the present invention in 
an environment requiring quietness. 

Brief description of the figures 

Figure 1 is an oblique view illustrating the state in which the flat belt of the first 
application example of the present invention is wrapped around a rotation driver, such as pulley, 
for use. 

Figure 2 is a side view of the flat belt of the first application example shown in Figure 1. 
Figure 3 is a plan view from the inside of the flat belt of the first application example 
shown in Figure 1. 
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Figure 4 is the side cross-sectional view of the flat belt disclosed in the first application 
example. 

Figure 5 is schematic diagram illustrating the apparatus used for measuring and 
comparing the sound pressure level of the belt disclosed in the first application example and that 
described as the conventional example. 

Figure 6 is a performance graph of the measurement results showing the relationship 
between the belt tension and the sound pressure level when the rotational speed of the pulley was 
1500 rpm. 

Figure 7 is a performance graph of the measurement results showing the relationship 
between the belt tension and the sound pressure level when the rotational speed of the pulley was 
5000 rpm. 

Figure 8 is a plan view illustrating the flat belt of the second application example 
observed from the inside. 

Figure 9 is a plan view illustrating the flat belt of the third application example observed 
from the inside. 

Figure 10 is a side cross-sectional view illustrating the flat belt of the third application 
example. 

Figure 1 1 is a plan view illustrating a conventional flat belt from the inside. 
Figure 12 is a side cross-sectional view of the conventional flat belt. 

Explanation of symbols 

10 Hat belt 

1 1 Belt main body 

12 Tensile core wire 

13 Linear oblique groove 

1 3a Upper edge of linear oblique groove 
20 Pulley used as rotation driver 




Figure 2 




Figure 4 
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Key: 1 Sound pressure level (dB) 
2 Belt tension (kgf) 
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Key: 1 Sound pressure level (dB) 
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fcW&Mb^^ h^fatpOWi Since anti-tension core line is arranged in fixed 

^ttttKlBl&^Sfcfti;:, position in belt main body, it is one of structure 

b *ftlc^WfCj^*^it hti where slot is intermittently provided in belt main 

tcW&<Dh<D~CfoiX* ^(OM body, comprised such that blow noise which the 

&}&®V7— ] J — <DtiU%\B\&M slot generates in contact with rotatwiriving 

ffofck<D&f&'Q5&£.i' SflT^H body like pulley owing to can be reduced, and 

§£{fi;i£*C# , #KliMMtjJ s 3 suitable flat belt for use in environment where in 

£ tl5^^T"C^^ffilcJffjg/i particular silence is desired is provided. 

imtit] [CONSTITUTION] 

Rft^*fcttRf§5^<7)^- y It winds around rotate-driving body by pulley 20 

— 2 O^U:£50te!£iiftK# grade of cylindrical shape, and rotates, and 

ttttt64xT[H]&U while burying under the belt main body 11 

ftl 1 {c^/Vhg$^|p]^St/ anti-tension core line 12 prolonged to belt 

1 2 £rS!8:LT— ft longitudinal direction and uniting with it, in order 

t &tc, ft3I;&$ 1 2 £ to bury anti-tension core line 12 under the fixed 
h l l tpcoM position in belt main body 11, cylinder shaped or 

mWt-t Z>tc#>\^ y-y — 2 0 slot arranged at equal intervals to belt 

lC&M^£>{ft]<0'<yi' h>fcft 1 1 longitudinal direction at inner face of near belt 

CDrtSfC^/v b&^jjfi\^?£\ main body 11 contacted to pulley 20 is formed in 

m\^U^tltcMi l ^/> h*S# belt width direction. 

fa^fi££JvCl^5 t>tf>T\ itif Said slot is formed as a linear slanting slot 13 

!2$£ 7— y 2 0 <DlElfe$*$ which has prescribed inclination-angle to axis of 

* tc\Z&j& 2 2 ICM LTBffc© rotation or bus 22 of pulley 20. 
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II 



[CLAIMS] 



[CLAIM 1] 



Rft#£fcl2R1§PlK£>:A- y While burying cylinder shaped or anti-tension 

— ^Idi-StHlOTi&^lci^t^ core line which is wound around rotate-driving 

It btiXBfc U b body by pulley of cylindrical shape etc., rotates, 

^■fV Y ^^^|p]'>.5iU J '5St5iS and is prolonged to belt longitudinal direction in 

$ £ t T — 5 t & belt main body and unifying, in flat belt by which 

WkZM^^ \>#.#$><D slot arranged to belt longitudinal direction at 

Iftfe&WSzMWL-t&tcib^ (e) inner face of near belt main body contacted on 

WftfcliSfl!i1"$flll©'<»' b rotate-driving body in order to bury anti-tension 

jfcfc<Dto\S\z.'<A' h^^^lP]^ core line under the fixed position in belt main 

M§tiiftfcM#'<A' Hftfrfi^ body is formed in belt width direction, said slot 

J&tiHStiX^SW^/i' bfcte^ was formed as a linear slanting slot which has 

X , prescribed inclination-angle to axis of rotation or 

aftlEfRSrEMESKfbft WEIlEttll bus of rotate-driving body. 

* tzfo#1&lCttLXfilr&<oM$ Flat belt characterized by the above-mentioned, 
agfcfc <oWMMm*>*b LX 

[»#fi2j [CLAIM 21 

flW J £l£ tfc 2 )B5tf>iiU&Mfc#l- Flat belt of Claim 1 formed as a linear slanting 

tbffi-b LT7f2fi)t£-£fciM 1 S 1 slot of two stripes in which slot crossed. 
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im*mi [CLAIM 3] 

@(ESft*Kttltt1" SffiflCD^ Flat belt of Claim 1 or 2 by which 

/V h^:f^©rtffilCi!i^J£^TE35Jt convex-shaped undulation prevention guide 

;*M KjtfKA' h^?^[pj{ciSlj- was provided in inner face of near belt main 

^ixfcff^l *fcli2f2©<D body contacted on rotate-driving body at belt 

sp^/V h 0 longitudinal direction. 

[*MO»lttftBlMl [DETAILED DESCRIPTION OF THE 

INVENTION] 



[ 0 0 0 1 1 [0001] 

{M?k±.<Dmm%m [INDUSTRIAL APPUCATION] 

mW}^<om^±^ This invention relates to flat belt effective in 

^W^^fr V KBD~t"£o noise restriction in actuation. 

[0002] [0002] 

[«6*Ott«l [PRIOR ART] 

— fSiK, StfJ<5it^WJftS&=» It lets multiple anti-tension core line by steel 

>'^7^fc{£ffi&;ft5¥^/i'h line, aramid fiber, or glass fiber generally 

<<jv hfk^jjfil^tD^kf) arranged and immersed in belt width direction 

Wfi&<DtcMz s xf-yl/i, 7 by flat belt used for power transmission, 

7$ KiaMtt L< \*Uy*W$k object-flow conveyer, etc. for tensile-strength 

<fc 5^Sc*^gi3gS^Sr^ reinforcement to belt longitudinal direction. 

/vhtlg;£fa(C&^TS$£itT When manufacturing flat belt by extrusion 

P5 0 ip^</w |>£}? ttJjjJOB, a molding, cast molding, or press molding 

^/S^SfcfiTV^fijc^ (JDfiS (vulcanizing forming), attention is paid so that 

f&l&) f£<fcoTS!iia1"~ arrangement to the thickness direction of belt 

$t5i^{i^J-^l>*^OJ? main body may not become irregular and in 

Zfift^iDRW.&^ISlWZfcb particular anti-tension core line may be 

ft^i. pfc, i-^rgfSffifilw altogether located in a line with fixed position, 

riJJg providing slot at equal intervals generally 
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#<Dfo&Z&cr>Mfli<0&&k L covering full length of belt longitudinal direction 

X<<frV%:tt\vl<D£%;\Zt>tc as a reference standard of arrangement of 

oTH&f^F^<A$£l£tt5 anti-tension core line of molding time is 

Zbtfi?rt>iiX^Z> 9 01 1*5 performed. 

£1/01 2 ti> ZoLtzMZWL FIG 11 and FIG. 12 shows top view and 

tttc'&jkfrt><D¥^<fr h&rtfifl side-face sectional drawing which provided 

jj^^fc^pffiBlfe .ttWWffiWffi such a slot and which observed flat belt of since 

EISr^LTV^o BP*?* Z<d¥ conventional from inner side. 

s</V h 1 y — (0^*1*) That is, in the case of specification which winds 

(Diiu%®1fcmW)mZ-%lB} LTffl and uses this flat belt 1 for rotate-driving body 

v>5tt$<0^-p * 2 like pulley (not shown), anti-tension core line 3 

ty<Djkttfa^MXf£&ffi&1& prolonged to longitudinal direction in belt main 

3tmft&£tiX-~fcik$iriX body 2 is embedded and unified, right-angled 

9 , 2 it*?— y — slot 4 is formed in the direction of belt width B 

K&M1-5ft1<Drt®f^ $M which orthogonalizes to belt longitudinal 

Q$L<Dft*)B^<Dfcfi>bs direction from point of structure condition of 

h ^¥#faK*t LTEXi"*'* mold vehicle at near inner face which belt main 

/wh*iB^fp)|c:iE^fi|4i5^ body 2 contacts to pulley, generally this 

£ fiXio 0 , r cDit&iS 4 right-angled slot 4 is provided at equal intervals 

yv, h^^ft o X covering full length of belt longitudinal direction. 

— JRlctSHJHUcKfr htiX^ Apart from that, since right-angled slot 4 is 

^(O'tetiktytyW- formed in the direction of belt width B of 90° 

^</v }> l <D%k& % iff&9l4 which orthogonalized to longitudinal direction of 

jv i <D&ttft\\z%l LS belt main body 1 in the case of flat belt 1 of this 

£Lfc9 0° h^B^tfi] prior art example, upper marginal 4a of 

^ib* right-angled slot 4 contacts to pulley during 

fcEftit 4<D±$|4 a actuation, phenomenon which blow sound by 

#S&U -t<A©^Kcfc5}T^ the impact generates intermittently is seen. 

^#IWftWlCfc£i"5S*a s # Since in particular this blow sound turns into 

ZOfl&^iZftfcfcBi noise of level which cannot be disregarded 

0&IKi&4MiM$^£#V>l/'^ during high velocity revolution actuation, there 

/^(DU^t t£Z>1t#>y f^tid 5 is inconvenience of limiting use in environment 

WittiZ £ 9 teW&yxvy&R where silence is desired. 
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[000 3] [0003] 

[&W&M&;L±0 ir-TSIS [PROBLEM TO BE SOLVED BY THE 

M) INVENTION] 

£^E> Bftli, StSi^^r^ Since anti-tension core line is arranged in fixed 

)V V*&^<ni%fe&W\Z&Wtt position in belt main body, objective of the 

SfcfclC, ^/vh#ft|c6&Tif^#J invention is one of structure where slot is 

\zBi^WHihtitcW^(Oh<OV intermittently provided in belt main body, 

h-oXs tOidWISH't?^- V comprised such that it is providing suitable flat 

— <Dpn # BfefKfjft t <D&$&X belt for use in environment being able to reduce 

Stt^SSe 1 £{£i£T'#, blow noise which the slot generates in contact 

^f£f£®tt#il*;fr £ S^TT* with rotate-driving body like pulley owing to, and 

<D&% fc#li# ^p^i/ h SrfiHft in particular silence being desired. 

[0004) [0004] 

l»IHft*«fc+5fc»0¥aj [MEANS TO SOLVE THE PROBLEM] 

|^ Rftft* It winds around that flat belt of this invention is 

fcttRfiftfcOT'— 'J — 3?Jc«fc £ cylinder shaped, or rotate-driving body by pulley 

\&^W}#fc%$tt\1>btiXiBl of cylindrical shape etc., and rotates, while. 

teU YWfc\z.<<A> burying under the belt main body anti-tension 

%\*)^f£XF£fo&&f&&t£.$l t core line prolonged to belt longitudinal direction 

T-*ft{frt~<5 tii&ZM and uniting with it, in order to bury anti-tension 

h*ft*¥<DW&1SLWLfo1£. core line under the fixed position in belt main 

R1"3 B&IBiljftlcS body, slot arranged to belt longitudinal direction 

f&irZ)M0'</\' at inner face of near belt main body contacted 

^/whfi¥;frlRlHGB&ftfciH on rotate-driving body is formed in belt width 

^yWhW^rA^A^ttTV^ direction. 

5<>tf>"C* BuE$£0&fEibft Said slot is formed as a linear slanting slot 

<P0&$4$£ /cliSIMcfctLT which has prescribed inclination-angle to axis of 

jgFf fS#4fl it £ t> oi£$!tfc& rotation or bus of rotate-driving body. 

[000 5] [0005] 
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\m] [OPERATION] 

$A^&MW)$(D\3ifc$&Wt$. tz Since slot is formed as a linear slanting slot with 

LXffi £<E>fiS£tf!i£ prescribed inclination-angle to axis of rotation or 

&i>oXU$iyt&\tbflib LXJ& bus of rotate-driving body, it can contact that 

f&LXh&tzV), 7— !J— <DZ linear slanting slot is also at contact point 

t ^(EJtelSii^Otslte'fi^*^: almost near point to axis of rotation or bus of 

ttSi® £ rotate-driving body like pulley, and generating of 

(cifiV^£T'toT8$feU 0 contact blow sound of rotate-driving body and 

ft§2$jft i JjKUtfc® i: linear slanting slot can be reduced or restricted 

Mff^O$S££||/J>PS[cig;jgc to the minimum. 

So 

[0006] [0006] 

HUM] [EXAMPLES] 

iWT, *%^(C<t 2>^;w b co Hereafter, Example of flat belt by this invention 

HJS W\ £ 0 £ & <5 V > T t& W i" is explained based on figure. 

3 0 0 1 fcctt;^ 2 fi, ^ 1 H Perspective diagram of form which FIG 1 and 

fam?)^'^ M0 t^MXttm FIG 2 is wound between a pair of pulley 20 of 

Wl9&t$ X lf'&Wltii\<D-*t<o7— driving side and driven side and 20, and flat belt 

y-2 0, 2 0 fajM^lB] ZtiX 10 of 1st Example rotate-drives, side view, and 

mfcmWlt&J&Win&M^kM FIG 3 and FIG 4 each show top view and 

iSBk 0 3iocttl c lil4fi¥ y< ^ side-face sectional drawing which observed 

h 1 0£ft:£:A- V — 2 0k<D flat-belt 10 single separate item from contact 

«&i»]f*J ffirt* Hfc^ES t tt'J side inner face with pulley 20. 

ffiBfrSia^tl-^ft^ L~C V> Belt main body 11, for example, as shown by 

^/H^ftl ltt % 0JxJi prior art example from rubber-like-elasticity 

$U#y=fA^ -J>y/i/rfA % materials, such as urethane rubber, nitrile 

? uvyisyzl&^ozfAfcW rubber, and chloroprene rubber, extrusion 

&ttfrbfe%&lXi>7F$titc£ molding, cast molding, or press molding 

1 fcft ffififc^ a^fiK^* « (vulcanizing forming) can carry out. 

yisXtfM (AOfifcfiJc^) 15^ Moreover, in belt main body 11, multiple 

k&X%Z> 0 &tts ^/Wbifcft anti-tension core line 12 by steel line, aramid 

1 l^icfi, a^SgSj^PlC^/P fiber, or glass fiber is put in order and 

b^^fa^fFffl-f 53g;W£*t embedded to belt width direction as a 
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-fZW&tih L"C,*f— /WBSU reinforcing material with respect to tensile 

755 hl&iKifc L, < ti#7X$. strength which acts to belt longitudinal direction 

*S9?K X Z>&&*<DtiL$LZi& 1 at the time of rotate-driving. 
2 HKfrA^a^-C** 

10 0 0 7] [00071 

$.tc* <</vb&$l \ (n~f— x i Moreover, generally linear slanting slot 13 is 

— 20 Jd$$4"t"'5{l l )ff>l*ji5t\ provided at equal intervals covering full length 
fktt\i>l(D£lk\Z.t>1t'2X\M.$L of longitudinal direction by near inner face 
#0>£ffcfS 1 3 3?P0Ri contacted to pulley 20 of belt main body 11. 
\cWLVbty,X\i^Z> 0 BMVi®#> Linear slanting slot 13 is deeply cut by full 
$1 3fi'</i'MlBC9-#$j8ffi!l aslant from one-end side of belt width B to 
frbfo%ffiM^&)b\Z-£MlZ-$) another side edge side, it receives in the 
9 MlBtf^fpJfc. direction of belt width B, and inclines by angle 
*H/C**a-C«WLTH« t (alpha). 

tV&;Uxtf^ WMVt$\$>till In other words, linear slanting slot 13 inclines 

3fila]85Rfgj#£ LX<V7— V with angle (alpha) to cylindrical-body bus 22 

— 2 Otf)lBl$sHI$C-C£;fctt parallel to axis-of-rotation C-C or this 
w»lsJ&$fc®C-C{c3PfT&R axis-of-rotation C-C of pulley 20 as rotation 
fHtt#$ 2 2 K*t Ufft^ a £ cylindrical body. 

'bo-Cfi^t'CV'So $^$a Slot angle (alpha) is about ten to 90 °. 

ttJKj 1 0 0 UJtX 9 0 * *?$Tr Preferably it is about 40 - 70 °. 
ff*L<li«)40~7 

0° 

[000 8] [0008] 

6£oT, 1 USS^JW^ Therefore, in flat belt 10 of this 1st Example, 

/H» l o "Ctt, la]fegKSjB$'<A' inner side of belt main body 11 contacts to 

1 l (DfaM&zf— V — 2 pulley 20 at the time of rotate-driving. 

Olc^^-f'S*^ -fcWftWcS: However, it is only contacting linear slanting slot 

Itfcil^^fe^l 3ttlHlfe ( t 1 13 provided in the inner side as it is also at 

<D7— V — 2 0£>Rf§nE2 1© contact point almost near point to bus 22 of 

2 2 fcia-tf ,6lci5v cylindrical surface 21 of pulley 20 in rotation. 

t>iX&1&1~2><0?t-X'fot>o % Because of that, even if cylindrical surface 21 

<Dtztb, ~f— V — 2 0 <D RfSfffi and linear slanting slot 13 upper edge 13a, 13a 
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2 1 1 1 3 <D±M of pulley 20 contact, generated blow sound is 

13a, 13a LX close to nothing or it is light. 

^±ti>Wmit^M\ci5:^ It does not become major trouble even if used in 

h U < li@$&-C h 9 > environment where silence is desired. 

[000 9] [0009] 

V^$, El 1 1 $3 «fctf E 1 2 -Ctf Now, it becomes Sample A about flat belt 1 of 
£ iifctfcJfeWo^yl' h 1 &f* prior art example shown by FIG 11 and FIG. 12, 
ft A, #3SW<0^ l HJS0Jtf>¥ it becomes Sample B about flat belt 10 of 1st 
^</i/|> 1 OSr^ftB, fi£3fc$)tf> Example of this invention, let flat belt which 

4 3o ii;*lll6^J(D@:^ does not provide which slot like right-angled slot 
1 3 <Dft\$ v>-f tbOit 4 on the prior art example, and linear slanting 
Sr^tt&l^^v h SriWC i: slot 13 of this Example be Sample C. 
•fSo rttfe 3o©KftA, B, Three these samples A, B, and C are wound 
C £g) 5 <D X i \Z—$S<D-f~ y between a pair of pulley 20 and 20 like FIG 5, 
— 2 0, 2 0 n(C#|g| U noise meter 30 is installed in 50 mm distance 
ffilMBS©^— y — 2 0 fC*>V>T from location which each sample belt begins to 
£0qsH<ii' h#&teb*&«>5® contact in pulley 20 of the driven side, sound 
gf 5 0 mmtDSggiic pressure level of noise which each samples A, 
IHfff- 3 0 fcKIS LT, B, and C generate is measured and compared. 

A, B, C(?)§4t5!S^f Slot angle (alpha) of 90° and linear slanting slot 
JE l"</u$:mfe LTJt$H*So 13 of 1st Example sample B is made into 60° for 
ffiJfeWWAOitfcifc 4 ©flM* slot angle (alpha) of right-angled slot 4 of prior 
go £9 0° „ fRllllKMIW art example sample A. 
BtDS^^^toSIl 3 Moreover, measurement specification of each 

a £6 0° k1rZ> 9 Sfc, 4HB Sample A, B, and C is common, if FIG 3 and 

B, C©^tttt«tt#ii FIG 4 of 1st Example is used, belt thickness 
X\ %X ^SS#J<Oia 3 33 i 0 shown with Code T in the drawing(s) is set to 5 
4£;Bv\}xfJ, Wl^^-TVTjk mm, belt width shown with Code B is set to 25 
-f^/w hJ?$£5mm, ft-^-B mm, groove width b is set to 1.5 mm, 
-Qwir^/v Mi£ 2 5 mm, M groove-depth h is set to 1.5 mm, and one set 
itlb£l. 5 mm, it$i&h4; slot pitch P to 20 mm is used. 
1. 5 mm, -t LT$tfs>7"P Moreover, it is as driving condition, by case 
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S^OmmfcLfcfcoSrffli^ where revolution per minute N of driving-side 
5, J&Wi&ftb LT, B pulley 20 is set to 500 rpm and 1 5000 rpm, 
WiM~7— V — 2 0 £>S#ls)&ife belt-tension F is set as 30-40kgf. 
N£ 1 5 0 0 r pm, 5 0 0 0 
r pmamt, ^HSI 
J]F&3 0-4 0 k g f K1S:£ 
1-4. 



[0010] [0010] 

#P>H/c^*tt, Tgc^fc -fctf Obtained result is shown in diagrammatic chart 

E)6~7O:/77l£7i*$ii2>0 of the following table and FIGS. 6-7. 

Table 

^ Driving pulley rotation number 

Belt tension 1500 rpm 

m®)7-V®m%. 5000 rpm 

^/H-5S^J 1 5 0 0 (kgf) ABC A 

rpm 5 0 0 0 r B C 

pm 30 91 83 83 105 92 

(kgf) A B 90 

C A B C 40 93 83.5 83 104 93 

3 0 9 1 8 90 

3 8 3 1 0 5 9 2 50 95 84 82 107 93 

9 0 91 

4 0 9 3 60 95 84 82.5 107 94 
83.5 8 3 1 0 4 9 92.5 

3 9 0 70 98 85 84 108 95 

5 0 9 5 8 93 

4 82 107 93 (Unit: The time of experiment dB, 75dB of back 
9 i ground noises) 

6 0 9 5 8 

4 82.5 1 0 7 9 4 
92.5 

7 0 9 8 8 

5 84 108 95 
9 3 



: dB, %® 
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>*I*H*7 5 dB) 

10 0 1 1] [0011] 

Ztlb<o1£%ifrb* #&$K:«fc It is clearer from these results than sound 

2> %V§M<D B <E> efffi pressure level of sample A of prior art example 

^/WS. ^{flJfDiWAtf^BE that sound pressure level's of sample B of 1st 

u^/vi 9t>8dB~l 3dB Example by this invention 8dB - 13dB becomes 

&<>ttz>zbi>mfr-?hz>* £ low. 

fc, Lfcv C £ ItU Moreover, by sample B of 1st Example, even if 

fCt>, ^ 1 mfiM^f^HSfB-C compared with sample C which does not have 

I4#jx.if Hft&fcfit 1 3 £gfi!tt slot, even if it provides example linear slanting 

tzt LX\> : t<D : gE.i"<MZ.jk slot 13, difference hardly occurs in the sound 

U- X V \ pressure level. 

[0 0 12] [0012] 

gp*b. m 1 \Z7fi£il1t£. 0 IC, That is, as shown in FIG. 1, in the case of flat 

% 1 MMW<D^-< belt 10 of 1st Example, upper edges 13a, 13a of 

/K«10 <D$k&* %<DW.&WM the linear slanting slot 13 and cylindrical surface 

1 3 0>±& 13a, 13a bus 22 of pulley 20 contact at contact point X 

£-/_y_ 2 0£>Rf§ffi©$2 almost near point during rotate-driving, when 

2 £#£lcl£l£iffV^;kX-e& this contact point X contacts continuously, blow 

fit L . w <D8 /£ X # L "C 8 sound by collision is alleviated. 

tfcfZ Z. t IC J: D , ®^lc«fc 5 On the other hand, in the case of flat belt 1 of 

fT^aMgM&flSo wftlcfcf prior art example sample A, when right-angled 

L"C, '&%WWftA<D¥-'</i' b slot 4 contacts intermittently by lines one after 

1 jlL#$4#-ttf>-h another to cylindrical surface bus 22 of the 

j& 4 a , 48ty-!/~20© upper edges 4a, 4a and pulley 20, blow sound 

Rf§®#$ 2 2 icjfc* £ BWl± by collision increases. 

X' Kfrigctfj leg! fit ^" 5 i £ let Moreover, if it is in flat belt of specification which 

9, '(B^liiilT^^^Jt^l" provided slot for the above reasons like 

•5. ttz. \M.fiB4*.tc&\M.& right-angled slot 4 or linear slanting slot 13, 

=tfc&«>#tl 3 <DX o J8£b& even when linear slanting slot 13 by required 

ifc<D£ ot£M&XWLtftz.W&<D angle is provided like this invention, it means 

¥-s</\> bKfoiXfo. #£$tf> that noise generating can be restricted even to 

X ? (cgf^SlC J; SiS^tift® sound pressure level without slot-less flat belt 

t>% 1 3 fcRltfctfrfr'C'b . 81 and great difference. 
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[0 0 13] [0013] 

— g) 8 I*, #5P;j<E>& 2 H On the other hand, FIG 8 shows 2nd Example 

ttffll&vU Z<D%G&. *<A> of this invention, in this case, it is structure 

h#ffc 1 1 Ltz. 2 855«9E which provided linear slanting slots 14 and 15 of 

14,15 teWttftc two stripes which intersected belt main body 11. 

fllifefo9, rtUC.fco'C'bi The similar effect as said 1st Example is 

IB* 1 t mwm%&'& acquired by this. 

btiZ, 4fc, 0 9*5 J: um 1 Moreover, FIG 9 and FIG 10 shows 3rd 

Of4$3H!&0iJ£*U Example, in this 3rd Example, linear slanting 

3 MM&lX'ti.. ^/V h&fr 1 1 slot 13 of the same inclination-angle (alpha) as 

(C_L!2f5 1 Xl&ffll t m said 1st Example is provided in belt main body 

&a<D\M.BVi® V>M l 3 SrS 11, furthermore, in order to prevent belt 

if. £ b\cZ.ti\z1}Hz.XMWi f ¥ undulation in actuation in addition to this, it is 

GC^/v h teff £r §5 it ir 5 tc £ stmcture which provided undulation prevention 

K y ^/V 1 1 <T>&ttfa guide 16 of two both sides prolonged for 

£JtlC@tf5ffi^2#o4£?r65 longitudinal-direction full length of belt main 

±#o( K 1 6 ££j*fctc^ttfc#S body 11 convex-shaped. 

[0 0 14] [0014] 

l%W<D%i&} [ADVANTAGE OF THE INVENTION] 

id X 5 ^</V V 12, ^/W Flat belt by this invention is one of specification 

h#ftcHc6t3i&$fc£i9:$-fr structure which provides slot in near surface 

T^tt, :l©^S$£3tJ£{£ contacted on rotate-driving bodies, such as 

mzf&%i-Z>1zV>fc7-V—%e pulley, at equal intervals to belt longitudinal 

(D^MWi^W&rti>%<OM direction, in order to let anti-tension core line 

Kifrfc-"^ h^¥^l»J^F^(i immersed in belt main body, to provide and to 

Kntf%tiMW : fe<r>h<r>-Zh'i form this anti-tension core line into fixed 

t\ [s]feiE!t!)#£>[sl& position, comprised such that it is having 

$&ffi&Tc\*&&KMLXf%&<0 formed the slot as a linear slanting slot with 

TOft Sitct %%k#.®#>lfc prescribed inclination-angle to axis of rotation or 
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t LXJ&f&LTcZtX', bus of rotate-driving body, slanting slot is 

\$\Bl&m.W)fc<D\B\&MiU£tcl$ contacted as it is also at contact point almost 

®$lclil££lcifiV^t&&"Cto near P° int to axis °f rotation or bus of 

Tt£j!ttU '&%t>> b<0£ rotate-driving body, it compares with structure 

\c£oX&f&tZW&bUcML which since conventional contacts by line like, 

r, \°\®£&W)i$k&£>Mt<D& and generating of contact blow sound of 

f&fl& : g<D%£.t:M/bmzfe%. rotate-driving body and slanting slot can be 

tKliWft #»Cf£#tt alleviated or restricted to the minimum, it is 

5%9t$Tlc:#3 suitable for environment where in particular 
"CtR.ffltt silence is desired, and versatility is also 

circulated. 

[mm<r>m^.t£m] [BRIEF DESCRIPTION OF THE DRAWINGS] 



nan [fig.1] 

*^^ic«t5^1 HJfi^jO^ It is perspective diagram showing form which 

jv Y y —%r<Ws\&MW)& winds and uses flat belt of 1st Example by this 

lc$£f l ttt"Cttflli" Zl&t&ini invention for rotate-driving bodies, such as 

■r*H&B-e*>S. pulley. 

[021 [FIG2J 

% 1 %W9\<D^- f <)\' h> ©0 1 £ It is side view which observed FIG. 1 of flat belt 

fliJEa^&fcfl'JBIalT-fc So of 1st Example from side face. 

[03] [FIG 3] 

% 1 %W^\<r>^-<iV h ©MA> It is top view seen from inner side of flat belt of 

&Ji,fc7fiBI'C&<&, 1st Example. 

[04] [FIG 4] 

% 1 HJStfiJo^/W r* tf>fl1®#r It is side-face sectional drawing of flat belt of 1st 

®0*efc5 o Example. 

[0 5] [FIG 5] 

^lmS^Jir^Jfe^JO^-^/u It is schematic diagram of apparatus which 

h<D : gIE\''<si'i:fflfetk%ti~ 5 carries out measurement comparison of the 



4/14/2004 



14/27 



(C) DERWENT 



JP8-247221-A 



THOIVISON 

»«— j^MI II I »M 

DERWENT 

sound pressure level of each flat belt of 1st 
Example and prior art example. 



l®6) [FK16J 

-f*-. \) — [5]g^[ i 500 rpm It is capability diagrammatic chart of 

\Zt$rtt>'</\'hftJjt : g&.i>"< measurement_result in which correlation with 

frk<DftJ$&7fit$ilffi&&<0& belt tension and sound pressure level in 1500 

f&?y 7 trfe-So "Pm of pulley rotation numbers is shown. 



1071 [FIG. 71 

\) — (nj^ffc sooOrpm It is capability diagrammatic chart of 

\z.$$\ J t%<<fr\-3.7)b : %W.\''< measurement_result in which correlation with 

A'i©l§§Bfc*i"S8JSf6*0>tt belt tension and sound pressure level in 5000 

66 ^ 7 7 "C *> rpmof pulley rotation numbers is shown. 

[El 8] [FIG. 8] 

% 2 %%WO^-^<iV h <D rtfi'JA* It is top view seen from inner side of flat belt of 

b%,1z¥-WX'foZ>o 2nd Example. 



[El 91 [FIG. 91 

^ 3 HJS^JiO^/W K <D fafiij** It is top view seen from inner side of flat belt of 
P>jt,fc¥BEI'C$>5. 3rd Example. 



[Hll 0) [FIG 101 

& 3 HJS0iJtf>¥'<A' h OW® Br It is side-face sectional drawing of flat belt of 3rd 

®ElT*fo6o Example. 

I® 1 1 1 [FIG 111 

^Jfefjijosp^w b <Ofyfflfrh& It is top view seen from inner side of flat belt of 

fc¥®l£l"C*>'5 0 prior art example. 



[0121 [FIG 121 

'&%&l<D¥-'</\' h tf>{l!)®Bfr®[a It is side-face sectional drawing of flat belt of 

•C & 5 o prior art example. 

[ft #rotftl|Jj 1 [DESCRIPTION OF SYMBOLS] 
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1 l ^</l^ h2(C 11 

ft 12 

12 ttmM 13 

13 EiSMfc® 13a 

to^ slanting slot 

1 3 a E$#& 20 
«t>SS£>±^t body 

2 0 

l@ 1 ] 1] 




[021 [Fia 2] 




Flat belt 
Belt main body 
Anti-tension core line 
Linear slanting slot 
Upper edge of linear 

Pulley of rotate-driving 
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[AMENDMENTS] 



WW. 

[ tt fcij B ] 7^5^17 [FILING DATE] May 1 7, Heisei 7 

0 

PNMtJEl] [AMENDMENT 1] 

[ffiX#ftff£«] ^HBS [AMENDED SECTION] SPECIFICATION 

B£] 0 00 5 [AMENDED ARTICLE] 0005 

HijE^ife] [METHOD OF AMENDMENT] REWRITE 

HiiErtSl [CONTENTS OF AMENDMENT] 

[000 5] [0005] 

[fftB] [OPERATION] 

ft/0* Ia]feSgII)ft<DlH]feWI& Since slot is formed as a linear slanting slot with 

tz fififr® left L T jjfr 5£<fl{S£f$ prescribed inclination-angle to axis of rotation or 

S. £ t o T £ U"C bus of rotate-driving body, it contacts that linear 

]&l&LXfo&1tib* 7—}}—<D slanting slot is also at contact point almost near 

ftp % [jj] jESggbftp [g]$gffl#|£ fc point to axis of rotation or bus of rotate-driving 

ttfiMKimsKAi&IR^KQrjK body like pulley, generating of contact blow 

ICjfiV ^"C t> o Tgcfli t , ® sound of rotate-driving body and linear slanting 

fc^fift i fci&£<0& slot can be reduced or restricted to the 

ttf0Hf<0*£Sra/hRfcffi« minimum. 
tl<ttHDihfo:i:y)5tt 
5» 
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[ ?ftttjE 2 J [AMENDMENT 2] 

mJEmmm*} WiNBS [AMENDED SECTION] SPECIFICATION 

[ffl]E#&gl6] 0006 [AMENDED ARTICLE] 0006 

Hf|jE*tt] £H [METHOD OF AMENDMENT] REWRITE 

IffliErt^] [CONTENTS OF AMENDMENT] 

[0 0 0 6] [0006] 

[UMij] [EXAMPLES] 

#38 <fc S^p*^ h Hereafter, Example of flat belt by this invention 

<r>MMW SrJISKS^V % xW% is explained based on drawing. 

•fio El 1 £ .fcU® 2fcJu ^ 1 Perspective diagram of form which FIG 1 and 

HJS^JO^/W h l OtfW&tt FIG 2 is wound for example, between pulleys 

BW)tM&£.Xf'&MW<n—tt (7 >'7 20, 20 of pair of driving side and driven side. 

— !) — 2 0, 2 0f^(c#|slS^ and flat belt 10 of 1st Example rotate-drives, 

T @$5!&Krf" 5 ftMffiO&ft&l £ side view, and FIG 3 and FIG 4 each show top 

fflSBU El3*5«fcU c |2l4J4¥ > < view and side-face sectional drawing which 

h 1 0 ItMfc&T"— ]) — 20t observed flat-belt 10 single separate item from 

<D$ftMMl*!® j5> P> ji/c^PEE! £ contact side inner face with pulley 20. 

WKWEHfc*ti-£iiii«L-'CV* Belt main body 11, for example, as shown by 

£ Q ^/wb^fti lfi, fllfctf prior art example from rubber-like-elasticity 

£i^y=/A, nhU/i/^ix, materials, such as urethane rubber, nitrile 

^cp/i/yiA^^ftjl rubber, and chloroprene rubber, extrusion 

tt#*»fcffi3fc«"C , fe*S4xfc«k molding, cast molding, or press molding 

9£tttttjttg. &SU$M&tc\* (vulcanizing forming) can carry out 

■7\/*f&M Vmtt&fB) Moreover, in belt main body 11, multiple 

fc**"Ct 5 0 ^vh^Mfc anti-tension core line 12 by steel line, aramid 

1 1 flcfi, lel&IEfWc^/V' fiber, or glass fiber is put in order and 

hft^lSlHEfli+ftttZJfctf embedded to belt width direction as a 
■f %>ffl&&!b L"C**f— reinforcing material with respect to tensile 

77* Vffifeh L < li# 5 xVk strength which acts to belt longitudinal direction 

m% K. X 5 ttft*OttS$lll 1 at the time of rotate-driving. 
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[AMENDMENT 3] 



[ttjE**ft$£41 mm [AMENDED SECTION] specification 



[M]E*t*3S4] 0 00 9 [AMENDED ARTICLE] 0009 



imam] 



[METHOD OF AMENDMENT) REWRITE 



[CONTENTS OF AMENDMENT] 



[0009] 

m? . glii fcitfia i 2 
W 3|i>c/u h 1 0 SrtfcftB, 

<p %£t> ts.it &v^^ h £t* 

A, C£®5©«fc 9lC-*T 

w^-y-2 o, 2 omttiig 
u •e^®i«!]o7 e -u-2 o 

fc»Sf^a»&*J;Ltf5 Omm 

Atf>i£fl$a<D?gfl&tt£9 
0° , »lS*«««BOEil 
KHAiftl 3 0>f&3ga£6 

0° *fc, #WBA, 



[0009] 

Here, let flat belt 1 of prior art example shown 
by FIG 11 and FIG 12 be Sample A, let flat belt 
10 of 1st Example of this invention be Sample 
B, let flat belt which provides neither of the slots 
like right-angled slot 4 on the prior art example, 
and linear slanting slot 13 of this Example be 
Sample C. 

Three these samples A, B, and C are wound 
between a pair of pulleys 20, 20 like FIG 5, 
noise meter 30 is installed in 50 mm distance 
from location which each sample belt begins to 
contact in pulley 20 of the driven side, sound 
pressure level of noise which each samples A, 
B, and C generate is measured and compared. 
In this case, slot angle (alpha) of 90° and linear 
slanting slot 13 of 1st Example sample B is 
made into 60° for slot angle cut of right-angled 
slot (alpha) of prior art example sample A. 
Moreover, measurement specification of each 
A, B, and Sample C is common, if FIG 3 and 
FIG 4 of 1st Example is used, belt thickness 
shown with Code T in the drawing(s) is set to 5 
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HJI£&5mm, ft^rBX'TFf 
s<As M§£ 2 5 mm, WI b £ 
1. 5mm, itfli&h£:l. 5 
mm, ^LTSItf s/^ P&20 
m m £ Ufc: t> © Srffi V ^ „ £ fc, 

-2 0Ofc#|sHE&N&l 5 0 
Orpm, 5000r pmM 

~4 0k g f 



mm, belt width shown with Code B is set to 25 
mm, groove width b is set to 1.5 mm, 
groove-depth h is set to 1.5 mm, and one set 
slot pitch P to 20 mm is used. 
Moreover, belt-tension F is set as 30-40kgf as a 
driving condition by case where revolution per 
minute N of driving-side pulley 20 is set to 1500 
rpm and 5000 rpm. 



[AMENDMENT 4] 



mmrnm*} wmm [amended section] specification 

IfijpEfct&JgafcJ 00 10 [AMENDED ARTICLE] 0010 



[METHOD OF AMENDMENT] REWRITE 



[CONTENTS OF AMENDMENT] 



[0 0 10] [0010] 

'&t>*itd&¥ k {ft&Wgn^ Obtained result (sound pressure level of 

ffik-^/W) I3, TIS^^JJ;^ generating noise) is shown in diagrammatic 

6 ~ i<r>97-7\z.7F $ft-5 0 chart of the following table and FIGS. 6-7. 
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(4tt: 4 B. 54 B) 



Table 

Sound pressure level (dB) 
Belt power 

Front driving pulley rotation-number belt tension 

(Unit: dB, 75dB of back ground noises at the time of experiment ) 



[AMENDMENTS] 



[ffi£m®m&\ mm [AMENDED SECTION] drawing 
[tt]E#ft«i«] HI 2 [AMENDED ARTICLE] FIG. 2 



[METHOD OF AMENDMENT] REWRITE 



[CONTENTS OF AMENDMENT] 



[®2] 



[FIG 2] 
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